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Abstract This paper presents an approach to rectify multiple logic design errors in LUT-based FPGA designs. This
approach, called EXL-algorithm, combines two kinds of techniques: a pattern-based technique for locating errors like
in the EXM-algorithm, and a BDD-based formal technique to fix LUT function at each location. This combination
allows the EXL-algorithm to rectify errors of LUT functions within practical processing time at 100 % hit ratio.
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EEFER LY, EXL BV E RN LR TOMR
BTN AT REL B E RSN, T DOEREL T,
20BHR A% ORI KA A BT OB R
DETBND, LV B OBEPET, BPI IZX->THA
FEFTOMH B RAATONR TS, &b, fRERM
FOALBIZFE-SV T LUT #REREE 95729, 100 % D
MRIEREEH S DIEN TR, TO—FC, B RO
MU REND I, BWVLEREMZ LB LT 2EIRG
BIFFE LT, 2O BERET DO, RUNMTEK
@ BDD [ BT BIEFIZOVWTEB T HINERDHDEE R
BB, EBIT 6 L2l —i gl B O FEEE AT
LIETHASEFOISLR M A ieL e, 2l
FRER T RAV O ZEE R I O<EE 2 b5,

6. FLH

AFETHE, BVIBIAS LB RS E O RIIC S
T, LUT 2 FPGA # xR & HimB s Wi £175 EXL 1%
R LT, BVIBBIANE VLRI Lo TR I
AT ERTAHIRL, WL EIZE-5< LUT H#HE
EEERITIZET, V% BT &/ BRI AL IR
CHREBBEATIZ LA REL 2Tz,

SROBELLT, M T ERORRIEF2EE
DL LT X DRI OB, £/ iR B ST R 5]
LUT #AEE EATO B CEDIHG T REFTE RIS
FIEOHARZTBND,



F4 H-BEHBENCHTIERER m=1)

4, A ERK SO (s) B R QVEREF R HOMAY
Total | aft.EPI | aft. 6-valsim. | Final Isthit | Total time ) B0H
C432 109 2.93 1.96 1.09 2.9 2.9 3.7 5.20
C499 94 3.55 2.46 1.13 7.0 7.8 13.8 2.95
C880 184 2.32 1.61 1.11 34 3.4 7.8 3.37
C1355 166 2.30 2.10 1.06 7.9 8.5 14.1 3.09
C1908 346 7.89 5.21 1.40 8.6 9.0 12.3 9.36
C2670 598 7.11 3.62 1.15 12.2 12.7 92.0 21.97
C3540 742 6.55 2.49 1.04 24.1 25.5 43.6 5.39
C5315 1,146 4.26 2.73 1.25 14.4 14.6 18.7 5.79
Yy 293 4.14 2.60 1.15 8.2 8.5 29.1 5.64
#5 HEE2ORFBVICHTIERER m=2)
EI A, FHAHEET TR (s) B R ALERER ;éimﬂ/a\fr
Total aft. EPI | aft. 6-valsim. | Final Isthit | Total time ) s
C432 5,995 13.32 3.99 1.07 3.1 33 5.7 4.86
C499 4,465 20.16 17.72 1.30 15.1 26.3 1,322.2 3.80
C880 17,020 6.22 2.77 1.27 4.4 49 11.3 16.98
C1355 13,861 3.34 3.09 1.14 154 19.1 1,287.1 33.47
C1908 60,031 80.50 16.06 1.98 16.0 22.0 2,128.5 21.03
C2670 179,101 52.94 12.59 1.47 31.7 85.7 12,990.4 305.62
C3540 275,653 65.99 16.10 1.21 34.9 38.0 5,463.1 58.56
C5315 657,231 25.81 11.15 1.52 14.4 18.9 4458 105.10
JLH 43,275 21.18 8.28 1.35 12.9 179 541.4 28.33
#6 ZEEIOHRHEICKHTIERER (m=3)
%4 HAE TR THILIRERT (s) B RALERRER HOMAYE
Total aft. EPI | aft. 6-valsim. | Final | 1Isthit | Totaltime () LS
C432 2.16 x 10° 1,054 27.9 1.24 53 6.1 87.2 27.98
C499 139 x 10° 134 84.8 1.37 339 92.4 2,080.6 11.97
€880 1.04 x 10° . 825 2.63 1.29 7.6 8.6 63.4 20.17
C1355 7.63 x 10° 51.1 39.5 1.45 38.7 99.1 5,328.6 68.60
C1908 6.90 x 10° 23,230 1,790 2.68 152.2 713.8 16,976.5 39.70
C2670 3.56 x 107 784.7 56.5 1.41 41.5 528.2 36,526.2 9,752.1
C3540 6.81 x 107 258.6 26.6 1.11 47.5 78.0 102.7 974.6
C5315 2.51 x 108 200.2 28.8 1.96 38.7 437 163.1 2,996.9
R) 421 x 10 294.3 45.7 1.51 29.8 70.6 945.2 164.1
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